Introduction
============

Hodgkin's lymphoma and non-Hodgkin's lymphoma, the most common cancers of the lymphatic system, affect individuals of all ages \[[@b1-crt-2017-091]\]. Significant advances in the clinical management and treatment of aggressive Hodgkin's lymphoma and non-Hodgkin's lymphoma have improved survival rates, such that they have become chronic diseases for long-term survivors \[[@b1-crt-2017-091]\]. Given its high incidence and survival rates \[[@b2-crt-2017-091]\], lymphoma survivorship has been considered an issue in the field of hematology, and a reason for research investigations of the disease's effects on survivors' quality of life (QOL). Most QOL instruments focus on the effects of the diagnosis and initial cancer treatment, whereas the specific concerns and needs of long-term survivors are seldom measured \[[@b3-crt-2017-091]\].

The European Organization for Research and Treatment of Cancer Quality of Life Core Questionnaire (EORTC QLQ-C30) \[[@b4-crt-2017-091]\] and the Functional Assessment of Cancer Therapy-Anemia \[[@b5-crt-2017-091]\] have been the most frequently used instruments for assessing the QOL of lymphoma survivors. However, these measures do not detect new symptoms and concerns that may arise after patients complete their cancer treatments \[[@b6-crt-2017-091]\]. Some studies have used generic measures, such as the 36-Item Short Form Health Survey \[[@b7-crt-2017-091]\] to evaluate the QOL of lymphoma survivors \[[@b8-crt-2017-091]\] as well; however, it also has limitations because it does not address specific problems experienced by cancer survivors \[[@b3-crt-2017-091]\]. Moreover, although studies have reported that survivors also experience positive changes associated with having cancer, such as post-traumatic growth and appreciation of life \[[@b9-crt-2017-091]\], most instruments do not assess the positive effects of experience with cancer.

The Quality of Life--Cancer Survivors (QOL-CS) questionnaire is one of the few instruments that was designed specifically for the assessment of QOL in long-term cancer survivors and has been validated or used in different countries \[[@b10-crt-2017-091]-[@b12-crt-2017-091]\]. The objective of this study was to validate the Korean version of the Quality of Life--Cancer Survivors (QOL-CS-K) in a sample of lymphoma survivors.

Materials and Methods
=====================

1. Participants
---------------

We conducted a cross-sectional study of consecutive lymphoma survivors who were attending the outpatient hematology/oncology clinic at the Samsung Medical Center in Seoul, Korea, between June 2013 and February 2014. In addition, we recruited survivors who came for a hospital event for the survivorship. The survivors were eligible to participate if they were 18 years of age or older, had been diagnosed with lymphoma more than 24 months before participating in the study were literate in Korean at the time of survey (n=269). Then exclusion criteria were survivors who were diagnosed with multiple cancers or who had psychiatric disorder at the time of the survey.

The first 200 participants who completed the Korean QOL-CS-K to re-take it to provide measures to assess its test-retest reliability. The survivors who agreed to re-take the surveys received the survey questions 2 weeks after the first survey with a postage-paid return envelope, and asked to return the completed survey within 2 weeks. The Institutional Review Board of the Samsung Medical Center approved this study, and each participant provided informed written consent.

2. Measures
-----------

The QOL-CS was developed by researchers of the City of Hope National Medical Center in California, USA, to measure the QOL of long-term cancer survivors \[[@b10-crt-2017-091]\]. The QOL-CS includes 41 items representing the four domains (physical, social, psychological, and spiritual well-being) of cancer-specific QOL \[[@b10-crt-2017-091]\]. The summed scores for each domain were used as an outcome measure with higher scores indicating a better QOL. To develop the Korean version of the instrument (QOL-CS-K), we obtained copyright permission from Dr. Ferrell, who developed the original QOL-CS. Two bilingual experts translated the QOL-CS to Korean; then, it was back-translated to English by two independent bilingual experts. Based on the experts' opinions of each item, we modified the scale's questions with permission from Dr. Ferrell. After this process, a group of experts, including oncologists, oncology nurses, behavioral scientists, and psychiatrists reviewed and confirmed the instruments' content. In addition, a pilot test of ten survivors confirmed the content validity of the scale. Instead of using the original 11-point Likert scale (0 to 10), we used a 4-point Likert scale ranging from 1 (not at all) to 4 (very much) based on the results of the pilot test, expert opinions, and Dr. Ferrell's agreement.

To examine concurrent validity, we used the EORTC QLQ-C30. This instrument is a 30-item cancer-specific questionnaire, which includes five functioning domains (physical, role, cognitive, emotional, and social), global health and overall health related QOL scales, and several items that assess symptoms commonly reported by patients who have cancer \[[@b13-crt-2017-091]\]. Participants rated each question on a Likert scale ranging from 1 (not at all) to 4 (very much), excluding global health status, which was rated from 1 (very poor) to 7 (excellent). We scored the EORTC QLQ-C30 items using the scoring procedures outlined in the manual \[[@b14-crt-2017-091]\] and linearly transformed the data to yield scores from 0 to 100; a higher score represented a better level of functioning. The EORTC QLQ-C30 has been validated, translated to Korean \[[@b15-crt-2017-091]\], and has been widely used to measure the QOL of cancer survivors in Korea.

We also collected socio-demographic data, including marital status, education, employment status, and monthly family income. Clinical information, including the stage of cancer at the time of diagnosis and the date of diagnosis, was obtained from the participants' medical records.

3. Statistical methods
----------------------

Data analyses included descriptive statistics (frequencies, means, and standard deviations) and statistics for assessing the questionnaire's psychometric properties. Cronbach's α and the item-total correlation of each subscale of the QOL-CS-K were calculated to assess its internal consistency reliability. The stability of the QOL-CS-K was assessed by computing correlations between the participants' initial and retest scores, specifically, the intra-class and Pearson's correlations. In order to measure the questionnaire's concurrent validity, Pearson's correlation coefficients between comparable dimensions of the QOL-CS-K and the EORTC QLQ-C30 were computed. All reported p-values were two-sided and the significance level was set at 0.05. All analyses were performed using STATA ver. 13 (StataCorp LP, College Station, TX).

Results
=======

1. Participants
---------------

Among the 284 eligible survivors, 276 (97.2%) agreed to participate in the study. Among 276, seven survivors did not return the questionnaires, and 12 had psychological problems at the time of survey. Then final analysis included 257 survivors. The mean age of the study participants was 52.2 years old. Among the participants, 54.9% were men and 51.8% were currently employed. The majority of survivors had been diagnosed with non-Hodgkins lymphoma (90.4%), and the mean time since diagnosis was 4.0±1.6 years ([Table 1](#t1-crt-2017-091){ref-type="table"}).

2. Feasibility
--------------

Among 257 survivors, 245 completed all questionnaires and had no missing data. There were 12 patients (4.7%) who missed at least one item: one patient who missed six items, one patient who missed three items, two patients who missed two items, and eight patients who missed one item. Most frequently missed item was the question asking about menstrual changes or fertility, and four patients (1.6%) missed the item. Patients who had missing data were significantly older than survivors who completed questionnaire. The mean age of the former was 60.7, the latter was 51.8 (p=0.03).

3. Reliability
--------------

Cronbach's α for the overall QOL-CS-K was 0.90 and the internal consistency for all of the subscales were high (0.73-0.83) ([Table 2](#t2-crt-2017-091){ref-type="table"}). Although the items measuring usefulness (0.03), control (0.29), concentration/memory (0.29), and uncertainty (0.29) had low correlations with their own subscales (e.g., psychological wellbeing), most of the item-to-subscale correlations were moderate to high. For the physical and social well-being subscales, all of the items exhibited higher correlations with their own subscales than with the other subscales. The scores on the subscales are summed so that higher scores represent fewer problems or a better QOL. In our sample, the mean scores for the physical, psychological, social, and spiritual well-being domains were 2.5, 1.8, 2.3, and 1.5, respectively.

4. Test-retest reliability
--------------------------

Of the 200 participants who agreed to re-take the QOL-CS-K, 179 responses were received (89.5%). Of the 179 respondents, 164 patients (89.6%) completed survey without any missing, and 15 patients missed at least one item ranging from 1 to 8. Most frequently missed items were items asking about impact of sexual activity (n=8) and menstrual changes or fertility (n=7). The test--retest reliability for the overall QOL-CS-K was 0.88. The physical, psychological, social, and spiritual well-being domains had reliability coefficients of 0.80, 0.82, 0.80, and 0.82, respectively ([Table 3](#t3-crt-2017-091){ref-type="table"}).

5. Validity
-----------

To examine the concurrent validity of the QOL-CS-K, Pearson's correlation coefficients between the subscales of the EORTC QLQ-C30 and those of the QOL-CS-K were calculated ([Table 4](#t4-crt-2017-091){ref-type="table"}). Moderate correlations were found between comparable subscales of the two instruments: (1) the QOL-CS-K physical with the EORTC QLQ-C30 general health status (r=0.51, p \< 0.01) and physical functioning (r=0.53, p \< 0.01) subscales; (2) the QOL-CS-K psychological with the EORTC QLQ-C30 emotional health (r=0.55, p \< 0.01) subscale; (3) the QOL-CS-K social with the EORTC QLQ-C30 social functioning (r=0.54, p \< 0.01) subscale; and the (4) QOL-CS-K total score with the score for each subscale of the EORTC QLQ-C30 (r=0.38-0.60, p \< 0.01). However, no significant associations were found between the spiritual well-being subscale of the QOL-CS-K and any of the EORTC QLQ-C30 subscales (--0.08 to 0.16).

Discussion
==========

In this study, the Korean version of the QOL-CS was found to be a reliable and valid measure of QOL among Korean survivors of lymphoma cancer. The four factors that emerged in this analysis are reflected in the four QOL domains: physical, psychological, social, and spiritual domains. The concurrent validity of the QOL-CS-K was supported by their correlations with the EORTC QLQ-C30, except for spiritual well-being.

The feasibility of using the QOL-CS-K is good. Of total, 97.5% of the participants who received the questionnaire responded, and 93.4% completed all of the questions without any missing. These rates are higher than those of other validation studies \[[@b11-crt-2017-091],[@b12-crt-2017-091]\]. The QOL-CS-K seems to be a more feasible instrument because of the organizational changes of the tool we made based on the results of the pilot study and discussions with the original tool developer. We changed the number of response options from the original 11-point Likert scale to a 4-point Likert scale and changed the order of the questions a bit different from the original QOL-CS asking overall QOL, distress, and fear of recurrence first following physical, psychological, and spiritual wellbeing related questions. Several studies have reported differences in responding to survey questions between various racial/ethnic groups. In particular, with Asian populations, the construct validity of the scales tended to improve when there were four rather than 10-point scale or 5-point scale response choices, and we expected our change to a 4-point scale would enhance our tool's feasibility \[[@b16-crt-2017-091]\]. Therefore, it is important to consider whether response choices are culturally appropriate as well as the translated questionnaires when a tool is adapted and validated in different languages.

The study's results revealed that the physical, psychological, social, and spiritual subscales of the QOL-CS-K had good psychometric properties. In addition, we found strong to moderate correlations between the individual items and their subscales, except for three items pertaining to control, concentration/memory, and usefulness. However, these items also had weak correlations with the subscales in the original study \[[@b10-crt-2017-091]\] and in a study of the Dutch version of the QOL-CS with survivors of prostate cancer \[[@b12-crt-2017-091]\]. More studies are necessary for further validation of the QOL-CS-K with different cancer survivors.

In our study, the lymphoma survivors seemed to have a relatively good QOL compared to the healthy comparison groups reported in previous studies \[[@b17-crt-2017-091]\]. However, many of the survivors reported persistently low psychological and spiritual well-being related to fear of the cancer's recurrence, insufficient support, and a lack of purpose in life and hope. This result might be due to the possibility that physical symptoms were closely followed up and cared for by oncologists during the surveillance period, whereas psychological and/or spiritual well-being issues were rarely discussed with the survivors, which worsened their psychological problems, such as depression and anxiety disorder \[[@b18-crt-2017-091],[@b19-crt-2017-091]\]. In recent years, spiritual wellbeing has been considered as a core aspect of QOL in the cancer survivors as it includes critical components of the survivorship trajectory, such as finding a purpose and meaning in life. Yet, there is limited evidence with lymphoma survivors because most of the QOL studies with these survivors use tools, such as the EORTC QLQ-C30 or the SF-36, which do not assess the spiritual well-being of the survivors. Studies with larger and representative samples that use the QOL-CS-K are necessary to provide a more comprehensive assessment of the QOL of long-term survivors of lymphoma.

Regarding the concurrent validity of the QOL-CS-K, there were moderate correlations between the physical, psychological, and social-related subscales of the QOL-CS-K and the EORTC QLQ-C30, and all of them were statistically significant. However, there was no correlation between the spiritual well-being subscale of the QOL-CS-K and the physical, emotional, or social functioning subscales of the EORTC QLQ-C30, suggesting that the spiritual well-being subscale of the QOL-CS-K measures unique aspects of QOL among lymphoma survivors, which are not assessed by the EORTC QLQ-C30.

This study has several limitations. First, in an effort to minimize respondents' burden, the concurrent validity of the spiritual well-being subscale of the QOL-CS-K was not examined using separate instruments, such as the Faith, Importance and Influence, Community, and Address (FICA) Spiritual Assessment Tool \[[@b20-crt-2017-091]\], the Mental Adjustment to Cancer (MAC) Scale \[[@b21-crt-2017-091]\], or the Spiritual Needs Scale for Korean Patients with Cancer \[[@b22-crt-2017-091]\]. However, in a study with a Japanese participants, who have a similar cultural background with Koreans, the spiritual well-being domain of the Japanese version of the QOL-CS was strongly correlated with spiritual well-being as measured by the MAC subscale \[[@b11-crt-2017-091]\], indicating possible concurrent validity of the spiritual well-being domain of the QOL-CS-K. Second, as the instrument was validated based on a sample of Korean lymphoma survivors, it may not be able applicable to other cancer survivors with different needs and issues. Nevertheless, we found similar reliability and validity results on the physical, psychological, social, and spiritual well-being subscales with other validity studies \[[@b12-crt-2017-091]\]. The Dutch and Japanese versions of the QOL-CS questionnaire were validated with prostate and lung cancer patients, respectively, and they have been widely used with survivors of other cancers \[[@b23-crt-2017-091]\], suggesting that the QOL-CS-K might also be feasible for use with survivors of other cancers. Third, it is possible that response bias among those who were willing to answer the questionnaire twice might have confounded the results, as second-time respondents might have differences from first-time respondents. However, the test-retest reliability was good for all the subgroups of patients.

In conclusion, our study confirmed that the QOL-CS-K ([Supplementary Material](#SD1-crt-2017-091){ref-type="supplementary-material"}) is a reliable and valid scale for measuring lymphoma survivors' QOL. It can be used to assess the QOL of long-term as well as intermediate cancer survivors, and measure QOL aspects that affect survivors' daily lives, including physical, psychosocial, and spiritual aspects. Although there is a need to refine the QOL-CS-K, the current instrument should help oncologists assess difficulties experienced by lymphoma survivors and provide more patient-centered care to improve their QOL and health outcomes.
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###### 

Participants' socio-demographic and medical characteristics

  Characteristic                                                                         No. (%) (n=257)
  -------------------------------------------------------------------------------------- -----------------
  **Demographics**                                                                       
   Sex                                                                                   
    Male                                                                                 139 (54.9)
    Female                                                                               118 (45.9)
   Age, mean±SD (yr)                                                                     52.2±14.0
   Working status                                                                        
    Housewife                                                                            73 (28.6)
    Unemployed                                                                           3 (1.2)
    Leave of absence/Loss of job                                                         47 (18.4)
    Employed                                                                             132 (51.8)
   Education                                                                             
    Less than high school                                                                133 (52.2)
    More than College/University                                                         122 (47.8)
   Marital status                                                                        
    Married                                                                              206 (80.5)
    Single/Divorced/Separated/Widowed                                                    50 (15.5)
   Income (\$)                                                                           
    \< 4,000                                                                             140 (55.1)
    ≥ 4,000                                                                              114 (44.8)
   Smoking status                                                                        
    Never                                                                                157 (61.6)
    Past                                                                                 83 (32.6)
    Current                                                                              15 (5.6)
   Drinking status                                                                       
    Never                                                                                114 (44.5)
    Past                                                                                 46 (18.0)
    Current                                                                              96 (37.5)
   Comorbidity (yes)                                                                     116 (45.2)
   Depression, mean±SD                                                                   4.6±4.6
   ECOG performance status at diagnosis^[a)](#tfn1-crt-2017-091){ref-type="table-fn"}^   
    0-1                                                                                  244 (95.3)
    2+                                                                                   12 (4.7)
  **Clinical characteristics**                                                           
   Type of diagnosis                                                                     
    Non-Hodgkin's lymphoma                                                               232 (90.3)
    Hodgkin's lymphoma                                                                   25 (9.7)
   Time since diagnosis, mean±SD (yr)                                                    4.0±1.6

SD, standard deviation; ECOG, Eastern Cooperative Oncology Group.

Compared to before the cancer diagnosis.

###### 

Internal consistency and item-total correlations on the QOL-CS-K (n=257)

  Subscale and item                                                                                Cronbach's alpha coefficient   Item-total correlation   Mean±SD
  ------------------------------------------------------------------------------------------------ ------------------------------ ------------------------ ---------
  **Physical well-being**                                                                          0.73                                                    2.5±0.4
   Fatigue^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                         0.69                     2.1±0.8
   Appetite changes^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                0.68                     2.7±0.6
   Aches or pain^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                   0.64                     2.4±0.9
   Sleep changes^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                   0.65                     2.4±0.9
   Constipation^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                    0.51                     2.7±0.7
   Nausea^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                          0.49                     2.8±0.5
   Menstrual changes or fertility^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                  0.42                     2.6±0.8
   Rate your overall physical health                                                                                              0.63                     2.0±0.6
  **Psychological well-being**                                                                     0.82                                                    1.8±0.4
   Coping^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                          0.54                     2.7±0.6
   Quality of life                                                                                                                0.53                     2.0±0.6
   Happiness                                                                                                                      0.31                     1.5±1.0
   Control                                                                                                                        0.29                     1.5±0.9
   Satisfying                                                                                                                     0.35                     1.6±1.0
   Concentration/Memory                                                                                                           0.29                     1.3±0.9
   Usefulness                                                                                                                     0.03                     1.7±1.1
   Altered appearance^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                              0.42                     2.1±1.0
   Self-concept^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                    0.43                     1.5±1.0
   Initial-diagnosis distress^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                      0.41                     0.9±1.0
   Cancer-treatment distress^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                       0.52                     1.0±0.9
   Time of distress since completion of treatment^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                  0.59                     2.2±0.8
   Anxiety^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                         0.69                     2.4±0.8
   Depression^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                      0.64                     2.5±0.7
   Fear of future diagnostic tests^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                 0.66                     2.0±0.8
   Fear of a second type of cancer^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                 0.73                     1.6±0.9
   Fear of a cancer recurrence^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                     0.74                     1.5±1.0
   Fear of cancer spreading (metastasis)^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                           0.72                     1.6±0.8
  **Social concerns**                                                                              0.83                                                    2.3±0.5
   Family distress^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                 0.74                     2.2±0.8
   Support/Others                                                                                                                 0.31                     1.9±1.0
   Personal relationship^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                           0.75                     2.6±0.7
   Sexuality^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                       0.60                     2.4±0.9
   Employment^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                      0.73                     2.4±0.9
   Home activity^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                   0.78                     2.4±0.8
   Feel isolated^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                   0.79                     2.6±0.7
   Financial burden^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                0.69                     2.2±0.9
  **Spiritual well-being**                                                                         0.77                                                    1.5±0.7
   Important religious activities                                                                                                 0.71                     1.2±1.2
   Important spiritual activities                                                                                                 0.76                     1.1±1.1
   Spiritual change                                                                                                               0.77                     1.1±1.1
   Uncertainty^[a)](#tfn2-crt-2017-091){ref-type="table-fn"}^                                                                     0.29                     2.2±0.9
   Positive change                                                                                                                0.73                     1.4±1.0
   Life purpose                                                                                                                   0.67                     1.7±1.0
   Hopefulness                                                                                                                    0.60                     1.9±1.0
  **Overall QOL-CS-K^[b)](#tfn3-crt-2017-091){ref-type="table-fn"}^**                              0.90                                                    1.7±0.4

QOL-CS-K, Korean version of the Quality of Life--Cancer Survivors questionnaire.

This item was reverse scored,

Cronbach's alpha, mean, and standard deviation (SD) for the entire QOL-CS-K.

###### 

Test-retest reliability of the QOL-CS-K

  Subscale         No.^[a)](#tfn4-crt-2017-091){ref-type="table-fn"}^ (n=179)   Correlation coefficients   
  ---------------- ------------------------------------------------------------ -------------------------- ------
  Physical         173                                                          0.80                       0.79
  Psychological    174                                                          0.82                       0.82
  Social           174                                                          0.80                       0.79
  Spiritual        176                                                          0.82                       0.81
  Total QOL-CS-K   164                                                          0.88                       0.87

QOL-CS-K, Korean version of the Quality of Life--Cancer Survivors questionnaire.

Sample size can be different as some patients missed one to eight items of the questionnaire while they completed other questions.

###### 

Correlation of the QOL-CS-K with the EORTC QLQ-C30^[a)](#tfn5-crt-2017-091){ref-type="table-fn"}^

  QOL-CS-K subscale   EORTC QLQ-C30                                                           
  ------------------- --------------- ---------- -------- ---------- ------ ---------- ------ ----------
  Physical            0.51            \< 0.001   0.53     \< 0.001   0.55   \< 0.001   0.54   \< 0.001
  Psychological       0.40            \< 0.001   0.35     \< 0.001   0.57   \< 0.001   0.56   \< 0.001
  Social              0.37            \< 0.001   0.32     \< 0.001   0.46   \< 0.001   0.54   \< 0.001
  Spiritual           0.16            0.008      --0.08   0.211      0.07   0.275      0.04   0.573
  Total QOL-CS-K      0.50            \< 0.001   0.38     \< 0.001   0.60   \< 0.001   0.53   \< 0.001

QOL-CS-K, Korean version of the Quality of Life--Cancer Survivors questionnaire; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Core Questionnaire.

Calculated using Pearson's correlation.
